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Special issue: Integrated approaches to cytoskeleton researchCytoskeleton systems consist of a dense meshwork of
filamentous proteins extending from the inner face of the
plasma membrane to inside of the nucleus. Cytoskeleton
components occur in all living organisms analysed so far,
including prokaryotic organisms, highlighting the importance
of this cellular organelle. Dynamic cytoskeleton structures
contribute to the establishment and stability of cell morphology
and the organisation of cells into tissues, as well as to cell
movement, division, differentiation and cell communication.
More recently, a role in the control of transcription and
chromatin organisation was ascribed to the cytoskeleton. The
complexity of the cytoskeleton resides in the hundreds of
regulatory proteins that cooperate to control the assembly of
cell-specific structures that design, for example, cell shape or
anchor cells to the extracellular matrix or to neighbouring cells.
Composed of three major filamentous structures, termed actin
filaments, microtubules and intermediate filaments, cytoskeletal
networks have visco-elastic properties that generate mechanical
forces contributing together with molecular motors to cellular
and intracellular movements. Because cytoskeleton systems are
essential for cell and tissue integrity and function, it is not
surprising that mutations of genes encoding cytoskeleton
components or alterations of their expression levels lead to a
large variety of pathologies such as myopathias, neurodegen-
erative diseases, cancer cell invasion and skin blistering
diseases. Accordingly, the understanding of molecular and
biophysical properties of the cytoskeleton will constitute the
basis for the development of novel diagnostic and therapeutic
approaches and for biotechnological applications.
Three decades ago, a rather small group of specialised
scientists focused on elucidating the biochemical properties of
cytoskeleton components. To date, cytoskeleton research
attracts a large community of scientists working in diverse
fields, such as plant biology, biomedicine, biophysics and
mathematical modelling, yielding an integrated view of
cytoskeleton systems. The idea to organise a BBA special
issue dedicated to the cytoskeleton arose from a workshop on
integrated approaches in cytoskeleton research that was held in
Luxembourg City, in 2005, with the aim of breaking boundaries
between subjects and scientists approaching the cytoskeleton
from different points of view. Co-sponsored by the European
Science Foundation, FEBS and the National Research Fund0167-4889/$ - see front matter © 2007 Published by Elsevier B.V.
doi:10.1016/j.bbamcr.2007.03.008(Luxembourg), this workshop was one of a series of events
organised on a regular basis with the help of the European
Cytoskeleton Forum (ECF), an organisation that has aimed at
promoting scientific knowledge in this field since the 1970s.
Obviously, because of the complexity of the cytoskeleton
field, this BBA special issue has not the ambition to cover all the
areas of cytoskeleton research but reviews major advances
related to the topics the authors of this issue addressed at the
cytoskeleton meeting in 2005.
The contributions in the first section highlight the power of
comparative biochemical, cell biological or phylogenetic
studies of cytoskeleton systems of distinct organisms to gain
novel insights into the mechanisms of cytoskeleton assembly.
This section also exemplifies how genetic model organisms like
the slimemold Dictyostelium discoideum can be used to tackle
the function of specific cytoskeleton isoforms, in combined
biochemical and knock-out experiments.
The second section gives an aperçu of how complex
molecular circuits link the biophysical properties of the actin
cytoskeleton to its capacity to integrate signals eliciting
biological responses. This section illustrates very well how
integrative approaches make it possible to unravel the
coordinated interplay of cytoskeleton proteins in cells and will
help in understanding the role of the cytoskeleton in complex-
trait diseases like cancer.
The third section addresses the functions of the nucleocy-
toskeleton and its implication in the etiology of laminopathias.
Themost intriguing aspect of the nuclear lamina is without doubt
the observation that mutations in ubiquitous lamin genes, by
altering the mechanical properties of the nucleus and gene tran-
scription, lead to tissue-specific pathologies, including cardio-
myopathies and systemic disorders such as premature ageing.
I thank the authors for their timely and fascinating
contributions to this issue and for providing a useful introduc-
tion to the three major cytoskeleton systems.
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